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Abstract 
The aim of this study was to know the possibility of replacement of slim hydro cyclone D6 in 
stand of hydrocyclones DI0 in the production line of Chadermaloo iron ore. In order to 
increasing recovery of hyderocyclones a series of test were carried out with apex 22 and 40 for 
hydrocyclone of D6 and D10 respectively. It was notice that the cutoff of D6 was less than 
DI O. The best result was obtained from test apex D I 0=apercD6= 40mm. 
The difference between cut off these two cyclones were more then 2.5 micron. In addition the 
amount of overflow west was 7.5 % less in composition with D10. The result showed that under 
similar condition the separation cutoff and overflow waste reduces significantly. 
Keywords: Iron ore, Hydrocyclone, Cutoff Recovery, and Chadermaloo. 
INTRODUCTION 
Chadormaloo is one of the most important iron ore mines in Iran which is located in yard province. 
This mine has a mineral processing plant with three lines. Each line has one semi autogenously mill 
(SAG mill ) with about 400 t/h capacity. A gyratory crusher feeds these three SAG mills. 
The Chadermaloo iron mine with 400 mil m/t is one of the biggest iron deposits in Iran. The Run of 
mine ore after comminuting ( gyratory crasher ) and homagenation the production has been lead to 
each of the production line which will be link to a semi Autogenously ball mill /the production will be 
feed for magnetic separator the concentrate obtained in this stage ( partially magnetite) after reaching 
to the perfect grain size separation due to comminution they will be introduce to ball mill in a close 
circuit, the production obtained from ball mill will proceed to magnetic separator with low intensity, 
the tailing obtained from all stages a long with desliming by a Hydro cyclone, than subjected to up 
grinding by a magnetic separator. 
The concentration obtained from this stage could be reach to operate grain size by applying the ball 
mill in closed circuit on production line the production could be clean by low intensity magnetic. The 
sum of all the stages could be desliming by a series of hydro cyclone the could be subjected for 
upgrading by a magnetic separator the tailing from this step could be added to tailing of first stage 
which contained the hematite. The feed could be subjected to a grain size for propose of increasing the 
grade of hematite by the tailing from this stage along with tailing of first stage including Hematite 
would be applying a series of screening analyzing, in propose of increasing of grade of Hematite, 
before interducing in magnetic separator by high intensity. Using of high magnetic separation, the 
concentration obtained from this stage could be phosphorous decreasing until iron grade could be 
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Fig I: Flow Sheet Production Line of Chadermaloo Iron Ore 
455 
!l•--.nn•••n 
MD.M.M1•1=M• 
MIE1.•= 11 KS.• 
".r-1.. 315 1 
mmaumi• 
• =wom 
ommae_vmsi 
14 .13 	 010.11 01 mean i 
4.43 	 SD 	 15.81 	 50 
I 	 Rif 111 _ 
=
ile 	 I 
	
W II 	 INNalln 
• illiiMillaiiri 	 RIM 
IHRUIIII•4177/1 INIM 
11111111.11VIIWIP 11111111111111H 
MIIMEMIIIFKIMMUJIM 
Pin  
n 
 
Mit 015 0:01•4300154 
D6 
 
rY 
D10 
   
     
115EIMEEMEM:12n=111 1 
w167m 	 ma, •• n•nzomr,ort 
umwa.. 
ME7.••• 	  mnummlamatataimm •• =a,.....mmerca• fairMECAWIMCINERIMMIIII,••• n•.,BUMW7AIMIC.1 wreascesommesammaagne.sammtma...-Arrs Imams= MOIMI•ErAMMI•LA•74311MMINIIIN x•rmr• aims= IICCE.MAT.IMENWMINEMIMMILI.14231.11•17'1[7.7111274.77 
1=116•••••••=1•1•14,M.11MIAMLIEWLIA...L.CLUMOIANI W71`•• =NTS Err•lar171, FIMerl'13....1917••^T•••7alr/M•4111MS•MAIN 
M11.-M.MICICMCICCINCLMMUINMM7WIL•1112111•1•71•391MCMI MIZI.MICIMIECOKOMENCIMINSIZEMMIMMLAMLICIUM.0 
=7,1•11.011137.X.K-19••••••••3[MMELO.10.MMG= 
cr_a•uar-Intanmitalca.31 
mr- 	 cr, weamosr,or..m.x 101.17.71.31,•=7.7 
MIIIMM7l7•7•LIA.1111,.112-17CLIMIS-11E.INI.W.J. Mg,ININMAIIMIEC31206•NME1111.7.771CCElart/.31111== 0•1[11/ME3ILLISI-M-MIN.C.10.11C1,11C-ISMIJIIIli, !Natl. 
=IN ACIMMIKENCIIIELLIEMBIMCM••••:OCIRCIII10.1•11.1 MtrAWFLALLASC3.......11HUMM07•111CIJAVIIII•IMIK6VIEJIM ELLELISMCM.110.11..../••t• 4111•10..4.11•-•10.1 mr,-AmaacroccuroamnscoomrtImmr.atur,motir_m 
=•{MM•1,41.[AN,ZIEIL2•LEMIWIYICLAC,IMENFI•1114LIM-,11 
m:amnia =smarm arnaursumnam 
• 16.01JECMIESCOSSIMMES• 	 WE'ECT3IN MO:•1110. •S1,2 .41.199•1IINOCJM=MIC•SM 
.•1317.3CMSZIMIRETM.M.ISMEMZICIAWMCIMCCUMI7 MMENIOMMEMMICEMEHMLIC•C•31).1.•••3:0•601Wit-7 
atirn• •aty 	 .1.11119.‘11.7•HUNC73•1=MINVIM 0171,71.3,..27•747Craler311 14.1•61•411 IMCILMW•WIMIMIL.41.11MJIN INIEUSIINLIMM,M 4,1M11:15•41..MINELIM.1101••414M117•16a M4[7-,• MEMILMCGAI.2.111,MIIPSOCEMKIIMMINSIMILIONMEMS-111 111511••••.2•47=Tc.3•31•1•111.111.4' MNIMIEMMOOMMM MR.Clal. •17ELEMICIJILELAKILMIGVAII••••••711.1•Mlill•LIAM Ifaial•MCMICEMERMIEMIL EMM.141111311•371MALM 
•l•MMIIIHEM•F.I.M.-171•YE•J•1.1...•34•Ml111LLIAIMLL•1 
WILMEMI,101.62=••••1712.1•31•1=1•111MSM tlISENKLIBILMILMCFNICAZICIall1-• 
•=EM111•01KCIOIGUICINICIAn1 111•91.£3•7•111WS= 
•32..SIBMillaiNATEM,F1 1•11••237636111•C•7 
nERYBININCEllifa•,..• 	 f- a• IMMINMEIILT11 1=3111 1. ••,JMWII@EMW..3,1a 1•1/../MMIELIMMC•r•la•••••-1,•• n••••••••SIIU 
NIEMEIN MISEMESMI 
IMEENEMMELIF-ATMVI 
et1R11111111•MCIMI!!!!11111111•EBEE11521112111 
erlennmmem 
MAW.. Li. In, • WIC,' 	 •'••• 
1•••••,-YronrIngs 
" 
.3 1 
EDEMEILIIRMI  
MESCIMV1•70419•ANFLINC OMIIIPITVIIII-11.1,•••MIL•M' 
• 
mamma srawamm wisa OffaMMILMJSZCAIRICIMIENEMBLMIElflIlralldMMIXIM fM•XIIIIMUZ•71•n•.••••• •IMWM•a1CFENIM.S.0••••M' 
trameitaammalemansmuagraluiramplowtaarammwoo 
• MOT 	 f-InlESI•CallIMIIQUIIIMP7M1 
•Iit•=1P• •• ••• ,"3.77./•WM7.,NCEIM M•••  
=7-1M-MMMIZIKCJWYELI.1.11.1••37•1=7...• MI=MIELMISDNIMLIJAMP-Mleran=rACCEMS-• IFII• mr•mal comma,. co ra-va wmarAzoso MLUMSMCI....1(1111CMILIM.117.20./ML14•1•61,.M.11 WILT 	 MIWItar••14,•311.1•MI-MMIIIMM.10.1 
•-lIBBILIA•ODINI7.••••••••1.1,EMIS•MILEM16.1•1=IL7 11•1:74-41WIMS.M.MII0*-1•11111.•11ALLEMUM1=1,= 
MOr7/S•1.5•{LBIQ,1•=11.171:=ICIMMCEMMLMM:57 1•09M.-11CMIMIIMUJIMIMA.76-7-2C2LIKrn..1117•,• M7-7•n•Ll GI,;(1 MI-MIS-MSC1231.•31lrall11.M014171 
..7....773IMMLICCA.1,//aLMOCIDIN:C•010•171=11.7 IMILIUMILL3 	 {‘,21.1•SICERW-Ra.GLIfSaffra24.1.71=2171 Iflu IMIL.•••••••••,••••••./0,.1•11,LOM.MMEMMYL7 WEL.I.Vit Kc•-• Na•AszEt-A Emo ummulionm warm Mlk:-MIN•••1111• •1:14.....AK.1,•.•13(.1JOIlM.1.11•WAN=11.•= 
=MM.,' 	 MAR.)1•7••••21•MILM-11‘1.1.•3114.1.,1,.• M2=1.171.311021•21,11ONZLECI...1.=MEM0W1,1// IMICMIZT••• •••31••,77.711•CISMICIKEZMI MICANIfflaIMAMILMLISMILISII=MW•LICE•KL.MINS• MIME ECIENIMMEMILVEZZIC631•22.631•FCM.11101•1110 M:46•MICIIMEILMA11.1.4.,••=•1467.13:1•1.11•LBMIIIIIIMMCM 
•41•1•11•90.14••••••••113.1a1.631illarilICY•MtliMUM, Mtlr-MIS •37•NrIM•73.•••=4MCMILOINEISMIES-MMLI.M11111= t•n••1•MC•MIC111•2•Mea,[%33•M•MMMUM=137.= 11471MMIREAl•=11.411LaliWAYM.41••41C.M.J•1/111,1••• IM-TMECIEN at‘• 'N•L•111CL31=1•1.1.-11.10•MMIIM'318 MISLIONTAKEL•M=M1111/1:113,11M11.1MWOMIICILIMIll. 
.11=•16.1 E'l,MCL:••-,-111.217MMIEFIZERMIlLaNtllo•M•1[71 IN.C.••••,•Ll•ME' ' 	 • 14:43•11•MAJEC07•1911••-• 01.•ANIOIELILICMCILIIIII-7•316•ILME1•4711.411111 INYAMILLECUMUMLABLALM.I.A.L11.1•0J2SMI. 
w_l_Lau..2E. _caul.. 	 • 
Nor-mo. onmiramsrs •=comtalmcca warm cum 
mmealte. 	 c[m 	 ma.= •ff,maumaem mac= 
o_ismeenum ams,r,cces.:•nn••=mcmcca 
• as-ma.....ra 	 Immio. maim M...IRMIX•••• ••=-71.,•:CI-7• nel..771•1-11•GroM INCATAIIM•12MMICEIC11111101=1 IF,R1711".= 1•1••2•111•Mdati.”1,••••LB.121•11•1•MLISTA27 	 •MLLI.MIN 
MEN MEEMEREA 
•••4 	 • lill••••••••••• •• 	 '••nn nnnn 
11".-learriralin615 
.71rni= 
--•-- 
..••••• 
••,••••Ihm One,  I I, 
1111111111will'ignEl 
11111 111111111411111111111111 Mt 11111 in l4 	 li MIN i 
nu ortiivAiii oil= 0 
millii ill1051/1F1 I III1N:3 
Rolle' • h ill : 
111111111  	  
M3D.M.I.W.V...1=111nOamnEisn• 
MCF.•••1 
wHswim &A 
The Possibility of Replacement of Hydrocyclone D6 instand of DIO for Propose ofincreasing of Recovery ... 
Fig 2: Curve Liberation Size Analysis of Feed and Underflow Hydrocyclones 
Table 1: Yield Result Obtained From Test 1 & 2 
Test Date Time Hydro 
cyclone Apex cutoff 
Wt%of 
solid in 
over flow 
H2o % in 
under flow 
feed 
1 83/3/11 8:00-12:00 
(5 incerement ) 
D6 22mm 14.31 micron 45.96(%) 6.00(%) 
D10 40mm 15.47 micron 45.65(%) 9.85(%) 
2 83/3/13 18:00-22:00 
(5 increment) 
D6 22mm 14.43 micron 48.94(%) 3.60(%) 
D10 40mm 15.81 micron 46.68(%) 11.80(%) 
Table 2: Yield Result Obtained From Test 3 & 4 
Test Date Time Hydro 
cyclone Apex cutoff 
Wt%of 
solid in 
ever flow 
H2o % in 
under flow 
feed 
3 83/3/20 10:00-13:00 
(4 incerement ) 
D6 40mm 13.62 micron 39.25(%) 13.59(%) 
DIO 40mm 15.96 micron 46.96(%) 7.74(%) 
4 83/3/23 20:00-23:00 
(4 increment) 
D6 40mm 14.70 micron 40.65(%) 18.28(%) 
D10 40mm 15.84 micron 42.00(%) 18.55(%) 
increases the product obtained from this stage could be further more grained by ball mall in closed 
circuit and then subjected in to flotation cell the tailing from high intensity magnetic separator could 
be desliming by a series of hydro cyclone for proposed of recovery of apitite. The final concentration 
could be composition of hematite and magnetic circuit after applying the dewatering ( filter ) could be 
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experimental work for proposed of hydro cyclone slim Dlo could be replaced by D6 hydro cyclone ( 
Apitite ) a series of experiment total four test has been carried out, in first two test apex of hydro 
cyclone for apitite separation was 22 mm ( table — 1 ) and in second two test the apex of hydro 
cyclone was 40 mm for apitite separation, (table — 2 ). 
CONCLUSIONS 
1) During the experiment work the cutoff of d6 were less than d10 
2) The best result obtained from test could be test No3 (apex d10 =apex d6 = 40mm) it was noticed 
that the cutoff of d6 was less than dl O. The difference between cutoffs these two cyclones were 
more than 2.5%. Micron. In addition the amount of over flow west was 7.5% less in composition 
with d10. 
Chadormaloo is one of the most important iron ore mines in Iran which is located in yard province. 
This mine has a mineral processing semi autogenously mill SAG mill with about 400 t/h capacity. 
A gyratory crusher feeds these three SAG mills. 
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